DEA follows a linear programming methodology to construct a non-parametric frontier over the data, and this frontier can then be used as basis to calculate the efficiency of the different THs. Let us consider a sample of i THs which uses N inputs to produce M outputs. The DEA efficiency measures can be obtained by solving K linear programs for each TH, following either a CRS or VRS assumption. Thus, technical efficiencies can be calculated by solving the following linear problem: 1
However, since DEA has statistical limitations, we use the bootstrap procedure to account for some of these. [2] [3] [4] Having estimated the models with different scale assumptions, it is then possible to calculate the bootstrapped scale efficiency scores of the different THs involved in the relevant analysis. 5 
Appendix 2: Bootstrapping Malmquist productivity index calculation algorithm
The output-oriented Malmquist index between periods t and t+1, can be defined as: 7 productivity growth (or decline) for the DMU between period t and t+1.
( 1, 2,..., ) i i n  However, relation (1) does not allow us to determine whether changes in productivity, efficiency or technology are real or merely artefacts of the fact that we do not know the true production frontiers and must estimate them from a finite sample. 4 Thus, we employ a consistent bootstrap estimation procedure for correcting and obtaining confidence intervals for the Malmquist index and its components. The idea underlying the bootstrap is to approximate the sampling distribution of the (the unknown true values of ). We The bias-corrected estimates of the Malmquist index, are obtained from: 
